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Having stories to tell:  
Negotiating subject boundaries in mathematics and science  
Linda Darby 
Faculty of Education 
Deakin University 
 
Abstract  
It is generally assumed that there are common elements inherent in the teaching and learning 
of mathematics and science, such that teachers trained in mathematics or science are often 
expected to teach in both subjects. The question arises as to whether this view is consistent 
with the ways teachers construct for themselves these two subjects. This research explores 
such constructions, as well as factors that influence how teachers negotiate subject 
boundaries. Working closely with four secondary mathematics and/or science teachers 
through classroom observation, videoing and interviews has given rise to rich stories that 
provide insight into teachers' perspectives and personal commitments to the subjects; and how 
this relates to their classroom practice and their construction of subject meta-narratives. This 
paper explores how these stories give clues to the demands placed on teachers by the nature of 
teaching and learning in mathematics and science. 
 
Objectives of the study 
“If you can teach science, you can teach mathematics…” 
 
Science and mathematics are often closely associated during discussions about teaching and 
learning. In many Australian schools the above statement is often reflected as an expectation 
that teachers ‘trained’ in one subject will teach in both areas. In some schools, timetabling and 
teacher allotments are organised so that one teacher assumes responsibility for mathematics 
and science for one group of students, sometimes with the intent to encourage an integrated 
approach to mathematics and science (see for example Schmitt & Horton, 2003). This 
suggests an assumption that mathematics and science have elements in common, such as 
common ways of thinking that may imply a similar pedagogy in both subjects. For example, 
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this integration tends to emphasise around what mathematics and science share: attitudes, 
habits of mind and dispositions, and teaching methods and strategies that overlap (Berlin & 
White, 1995).  
 Little research exists that investigates how teachers internalize and deal with these 
assumptions. Since mathematics and science are different disciplines with distinguishable 
epistemological and methodological underpinnings, research is needed to understand how 
teachers experience the different demands that school mathematics and science place on 
teaching and learning. Where does this complementary nature of mathematics and science 
break down for teachers? Of particular interest is how teachers construct for themselves these 
two subjects, and factors that influence the way teachers negotiate the boundary that exists 
within the secondary school context.  
 This paper reports on ongoing research exploring the discourses of mathematics and 
science subjects from the perspective of the teacher and his/her classroom practice. The 
research is seeking insight into the personal aspects of teaching, including how teachers see 
themselves as teachers, learners and participants with respect to mathematics and science. The 
research is exploring a way of making sense of teachers’ different responses to mathematics 
and science so that it captures the nature of their pedagogical approach and how this relates to 
the way teachers are constructing the subject differently. In a sense, teachers’ responses to the 
subjects have been shared with me as snippets of their continuing story of the subjects that 
includes their personal commitments, background and experiences and how the teachers 
position themselves with respect to mathematics and science. The teachers have different 
stories to tell, different intentions for and ways of revealing these stories. Kerby (1991) 
considers that a sense of self is generated through stories, where the stories a teacher tells 
about themselves are based on their experiences, and that the actual telling of stories shapes 
the self.  
 These stories occur at multiple levels, and provide insight into various rich storylines 
that coalesce as the teacher’s pedagogy. These distinctions flow from the analysis. This paper 
uses this story construct as a window into the way teachers negotiated the boundary between 
mathematics and science by exploring teachers’ responses to the subjects.  
The study 
This research is a Ph.D. project associated with a Deakin University ARC Linkage Project 
with the Victorian Department of Education and Training called Improving Middle Years 
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Mathematics and Science (IMYMS)1. The IMYMS Project aims to improve the teaching and 
learning of middle years mathematics and science through the development of a school 
improvement process based on action planning, which involves teachers evaluating their 
classroom practice. As a subsidiary to this Project, my research has been designed to support 
this evaluative process by offering a small group of volunteer mathematics and/or science 
teachers with the opportunity to sharpen their “pedagogical reflection” (van Manen, 1982) 
and participate in a dialogue with me and each other over a period of about one year in order 
to understand differences between the subject cultures of mathematics and science.  A variety 
of qualitative methods were selected that would support and feed into this dialogue:  
 sequences of lessons in mathematics and/or science were observed for each teacher in 
order to gain some insight into the general practice of the teachers; 
 two of these lessons were videoed, one mathematics and one science lesson for two 
teachers; and two science lessons or two mathematics lessons for two teachers; 
 the video footage of both lessons were returned to each teacher for personal viewing 
with a set of questions to guide their attention and reflection (a modified video 
stimulated recall process); 
 a ‘reflective interview’ with each teacher followed the private viewing and explored 
teacher’s response to the video and the questions, and explored teacher background 
with, commitments to, and beliefs about the subjects, as well as exploring any lines of 
inquiry that were emerging from preliminary analyses of classroom observations or 
prior interviews; and  
 a focus group discussion involving the four teachers, with discussion based around 
three statements arising from data analysis. This involved feeding back to each teacher 
excerpts from their reflective interviews and from literature that related to the these 
statements. 
 
                                                 
1 The IMYMS Project is being undertaken by Russell Tytler, Susie Groves and Annette 
Gough of Deakin University and funded by the Australian Research Council Linkage Grant. 
Funding was granted in 2003. My Ph. D. is one of two Australian Postgraduate Awards 
(Industry) associated with this grant. 
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In this paper the case for using the story construct to gain insight into how teachers were 
constructing the subjects differently is developed from interview and observational data 
involving the two teachers of mathematics and science, Simon (I observed one Year 7 class to 
which he taught mathematics and science) and Pauline (I observed a Year 7 science class and 
a Year 8 mathematics class).  
Emerging stories 
The notion of stories and storytelling as providing insight into differences between 
mathematics and science emerged during one of Simon’s Year 7 mathematics lessons. Simon 
had this group for both mathematics and science, and he had explained to me that he was 
encouraged by the school to integrate mathematics and science where possible. I had 
previously observed a science lesson where Simon was introducing friction.  
 This particular mathematics lesson was immediately followed by science. The lesson 
had progressed in a typical fashion. Conversation between Simon and the students had been 
mainly focused on developing some rules for solving algebraic equations from some set 
problems. Then students were set to work through some student generated problems, at which 
time two boys at the back attracted Simon’s attention and asked what they were doing in 
science today. Simon said they were doing an activity about friction. Immediately, the boys 
responded with a story about what they had done at home. In the interview, I asked Simon 
about this interchange: 
 
Simon:   The two boys, they’re my whiz kids. They said, ‘me and Jack, we did an 
experiment at home’ and I said, ‘what did you do?’, and they said ‘we burnt 
plastic’ and I said ‘what sort of plastic?’ and they said, ‘oh, some Ronald 
McDonald figure of his sisters’. And they said, ‘you should have seen the fire!’. 
And they put it on DVD for me and they brought it in…So I took it home the 
other night and I watched it and they were rapt. 
 
On seeing this play out in the classroom, I was alerted to the personal and informal interaction 
that these students had had with science that they could relate to the teacher as a story of 
personal engagement. I observed no such stories being told about the mathematics in any of 
the mathematics lessons; however, within this mathematics setting, when the conversation 
turned to science these two boys were able to immediately relate stories about experiences 
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that they considered to be relevant. This raised the question as to whether the subject and 
what it had to offer students influenced the way these students related to it. 
 After this point, during my classroom observations I became interested in how the 
teachers and students were presenting and engaging with science and mathematics through the 
use of stories. I noticed that in science, these stories were commonly introduced by either the 
teachers or by students and they appeared to have a purpose of making the subject matter, and 
sometimes the scientific endeavour, have relevance to students’ lives. I also noticed that in 
mathematics, the stories were not as explicit. This raised the question as to whether stories in 
mathematics took different forms, possibly suggesting a different dynamic of engagement in 
mathematics and science.  
 During interviews I questioned the teachers about the nature of and potential for 
telling stories in mathematics and science. The full paper will draw on responses from four 
teachers that will show that stories were used and were important in both subjects, but that 
science generally had more opportunities for story telling, and that the teacher and students 
had different roles to play in bringing in those stories. The different nature of these stories 
suggested that stories played a different role in mathematics and science teaching and 
learning.  
Stories of the teachers’ construction of mathematics and science 
My interest, then, turned to how the teacher used stories to talk about mathematics and 
science and how these stories might provide insight into how the teacher had constructed their 
versions of the subject discourses. During discussions with the teachers in interviews, the 
underlying story of the subject as constructed by the teacher emerged, representing their view 
of the subjects, including what the subjects had to offer students and themselves. This paper 
presents case studies of two teachers to show how stories can provide a window into their 
constructions of the subjects, including their background and experiences, personal 
commitments and how they see themselves in relation to the subjects. Implications that these 
constructions might have in negotiating subject boundaries are explored. 
Pauline  
Pauline had a rich science background and she spoke of many personally engaging and 
interesting experiences in relation to science. She espoused a personal commitment to science 
and scientific thinking, and was proud of the many stories she was able to draw on, 
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particularly in the areas of Physics and Biology. Her background in mathematics was mainly 
as part of her physics degree. She preferred to teach mathematics at higher levels because 
mathematics at this level operated closer to the types of abstract thinking and problem solving 
involved in her preferred physics area.  
Pauline valued stories as a part of her own learning, and endeavours to express these in 
the classroom where possible (such as the story of Benjamin Franklin’s discovery of static 
electricity, which she used to good effect in a class I observed). In mathematics she professed 
she had fewer stories to tell. She was less confident because she knew less about engaging 
students in mathematics. 
Pauline professes to having a preferred natural affinity with science, compared to 
mathematics, as learning and understanding came easier for her. Her passion for science 
translates into energy in her classroom performance and an expressed interest in her teaching 
and she feels this is picked up by her students. She feels empowered by what she knows, 
including the scientific concepts and examples, but perhaps more importantly, how they can 
be transformed for teaching.  This is contrasted to her feeling less capable in her teaching of 
mathematics at lower levels because she had less experience (although she has taught junior 
mathematics and science for the same period of time).  
Pauline is confident that her style of teaching is effective and suitable for the science 
classroom. As can be characteristic of science teaching, she used stories to bring the subject to 
life, stories about people and events, the development of ideas, and connections with her own 
and students’ lives. She was frustrated that she struggled to translate this approach to 
mathematics, and felt disempowered by her lack of stories in mathematics and reduced 
understanding of how she can make the concepts fit together for her students (this is PCK). 
Movement across the boundary from science into mathematics was hampered by 
understanding less how she can make connections between the mathematical ideas, the 
students’ lives and stories that would allow her to draw the students into the subject. She 
therefore, at times, fell back on a relatively traditional approach to teaching the concepts, 
including a reliance on textbook exercises.  
Simon 
Simon’s university training consisted of a Bachelor of Education with no prior degree in a 
discipline, but he said that he had a personal preference for mathematics over science. He 
enjoyed the type of thinking and challenge that mathematics offers through problem solving 
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and working towards an answer. His school and pre-service teacher training provided positive 
experiences of mathematics. His ideas about what students need in order to learn appear to be 
traced back to his preferred learning style and his response to formal learning at school (as an 
energetic and playful student).  
 The full paper will explore how various aspects of Simon’s constructions of 
mathematics and science influenced his practice. Some of these aspects are outlined below. 
 A passion for mathematics gave him confidence in his teaching. 
 He compared the level of creative freedom that mathematics and science offers 
students. 
 He believed that engaging students was easier in science because of the concrete 
objects that are used in science and which science endeavours to explain, such as the 
meniscus in a glass of beer, or a roadside cutting. His purpose for engaging students 
through fun activities in science was to equip students with knowledge that they can 
transfer to their everyday lives.  
 He engaged students in mathematics by allowing students to contribute to the way the 
story of mathematics was constructed within the classroom, such as by encouraging 
students to create problems for the class to work through or to construct mathematical 
rules.   
Discussion and significance 
This analysis draws out stories at three levels: 
 stories that are shared by the teacher and students in the classroom to engage with the 
subjects;  
 the teachers’ story of the subject shared during interviews as insights into the teacher’s 
construction of the subjects; and 
 the acting out of the teacher’s story through their “pedagogical narrative”, and includes the 
way the teacher is representing the subject through their choice of pedagogical acts. 
 The first level of stories was the more explicit use of stories in the classroom. During 
interviews, the value and purpose of the story telling during lessons was placed in context of 
the teacher’s stories of the subject, the second level of stories. Both teachers were relatively 
inexperienced, and both had as much teaching experience in mathematics as science. Yet they 
both professed to be more comfortable in either mathematics or science due to their personal 
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commitment to particular ways of thinking, preferred types of knowledge, and experiences 
with the subjects as learners and participants. Confidence with their teaching was based less 
on teaching experience, and more on an affinity or a ‘natural’ understanding of what type of 
teaching would and would not lead to student understanding. Stories were a strong part of 
what was important and natural for Pauline, who positioned herself more with science, and 
highlighted for students what science could mean personally. Simon highlighted that there 
were fewer stories in mathematics than in science. He drew on other strategies to engage the 
students, such as promoting student ownership by allowing students to help construct the 
mathematics story by using student generated questions in class or in tests. This raises the 
question as to whether stories are as important in mathematics as in science. Perhaps in 
mathematics they look different or are of a different nature, and maybe serve a different 
purpose, such as the context for problem solving to illustrate mathematics as a tool or to 
provoke student interest in the thinking process. The next phase of the analysis will explore 
the equivalent of stories in mathematics in order to gain greater insight into the boundaries 
between teaching and learning in mathematics and science.  
 It is important for teachers to be aware of where differences lie between mathematics 
and science, and that they gain a feel for the discourses of the subjects and how these 
discourses flow into pedagogy. This implies the need for an increased understanding of what 
the subjects provide and limit in terms of transforming subject matter knowledge into 
something understandable for students. Insight into the teachers’ construction of the subjects 
through the second level of stories suggests that such understanding is very much dependent 
on teachers’ personal commitments to, and historical interaction with, the subjects and, which, 
subsequently, can influence how a teacher positions themselves within and identifies with the 
subject discourses. The construct of story was useful to shed light on this broader landscape of 
the teacher within which and from which the teacher drew their practice. Connelly and 
Clandinin (1999), in their research into professional identity, refer to this as a person’s 
“professional landscape” on their professional lives, metaphorically described as a “storied 
landscape”. The landscape comprises multiple stories, “stories to live by”. The analysis will 
further explore these ideas in relation to teachers and their constructions of the subjects. 
 Elbaz-Luwisch (2002) speaks of the practice of teaching as being constructed when 
teachers tell and live out particular stories. Certainly, teachers were constructing themselves 
as they shared their own insights into how they saw mathematics and science. This notion of 
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living out stories also supports the construction of a third level of stories that sheds light on 
teachers’ constructions, that is, the acting out of the teacher’s story through their “pedagogical 
narrative” (Darby, 2004), and includes the way the teacher is representing the subject through 
their choice of pedagogical acts.  Teaching about a different subject means being aware of and 
having an appreciation for the epistemological demands of the subject, such as the way the 
knowledge is connected, the demands on the learners in relation to the type of support 
students need, and how the curriculum needs to be organised. A teacher without these 
appreciations may attempt to bring in a style appropriate for a different subject that has a 
different set of demands. As Pauline has realised, pedagogy suitable for one subject will not 
automatically translate and be effective in another subject. Further analysis will explore this 
notion of pedagogical narrative as a window into the relationship between the teachers’ 
construction of the subjects and their classroom teaching.  
 The three levels of stories explored in this paper lay out how stories emerged through 
the research as insight into the teachers’ constructions of the subjects. My telling of these 
stories drew on relationships between the sharing of anecdotes in the classroom, and the 
teachers’ background and experiences, personal commitments and positioning and sense of 
identity in relation to the subject. Teachers having stories to tell appears to be important, not 
only in terms of sharing anecdotes in the classroom that reveal the teacher’s view of the 
subject with students in an effort to draw them into the subject, but also reflects back on the 
teacher as part of their personal response to the subject. In this way, stories have a reflexive 
character as they have the potential to give the teacher a confidence and level of commitment 
that may be evident as a passion for teaching the subject to students.  
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